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FREE CUTTING STEEL HAVING GOOD ACCURACY OF SURFACE FINISHED BY 
MACHINING AND PRODUCTION THEREOF 

PURPOSE: To produce the free cutting steel having the good accuracy of the surface 
finished by machining by subjecting a steel having a specific compsn. consisting of C, Si, 
Mn, Al, P, S, N, and Fe to a specific heat treatment and solutionizing a specific ratio of C 
into proeutectoid ferrite. 

CONSTITUTION: The steel contg. 0.03 to 0.20wt.% C, <0.30% Si, 0.30 to 1 .60% Mn, 
<0.050% Al, £0.12% P,0.03 to 0.50% S, and <0.015% N, further, contg. at least one 
kind of 0.01 to 0.40% Bi, 0.01 to 0.40% Pb, 0.001 to 0.20% Te, and 0.001 to 0.20% Se at 
need, and consisting of the balance Fe and unavoidable impurities is heated up to an 
austenite region and is then slowly cooled down to a temp, region of 500 to 700°C. The 
proeutectoid ferrite is precipitated in the steel in this way. This steel is then rapidly cooled 
from the above-mentioned temp, region to solutionize 5 to 50ppm C into the proeutectoid 
ferrite. The steel may be thereafter subjected to an aging treatment at need to precipitate 
the above-mentioned solid soln. C as a fine carbide of <100nm diameter at which the 
carbide can be resoiutionized into the proeutectoid ferrite during machining at need. The 
free cutting steel having the good accuracy of the surface finished by machining is obtd. in 
this way. 
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